Introduction
There is increasing recognition in the public health literature of the importance of social factors in influencing individual behaviors and health outcomes.1-'4 Social factors shown to influence health outcomes include poor housing conditions,5 neighborhoods with high levels of unemployment and poverty, neighborhoods that are racially segregated,6'7"1' and neighborhoods with high crime rates. 12 Within the violence literature, especially the research on victimization, the study of neighborhood characteristics is gaining prominence.2"3 Smith and Jarjoura,2 for example, studied 57 residential neighborhoods and found that, in addition to individual-level characteristics, household-and community-level characteristics were important predictors of the risk of victimization.
Analyses that include both individuallevel data and macro-level information are referred to as "contextual" or "multilevel" models.15-'7"8 Contextual models differ in purpose and analytic technique from unmixed models (i.e., individualonly or ecological models).8"19 Multilevel models, used often in fields outside of public health,16"18 are advantageous because they allow for the simultaneous examination of individual-and macrolevel risk and outcome factors. 8"16"18"19 Multilevel models with two or more levels of information should be analyzed with appropriate statistical methods that explicitly acknowledge the different levels of data."1516"18'20 The utility of multilevel or ecologic models and the appropriate analytic methods for such models have recently been the topic of considerable discussion. 8,1ls8,192l-23 An issue that frequently has been overlooked in contextual analysis is the implication of these models for public health policy or intervention development. For example, although such multilevel models may provide a greater understanding regarding the risk factors for a given outcome than individual-level models, how relevant are multilevel models for the development of public health interventions? Will these newer models reveal the neighborhoods in which certain interventions are most needed? How cluded, 157 gave a Baltimore City residential address. This residential address was then coded for census tract. The remaining 25 women either gave a nonBaltimore City address of residence (i.e., one of the surrounding counties or out of state) or gave a post office box as an address and thus had to be eliminated from the present analysis. The 157 women were no different from the total sample on any demographic characteristics, including the rate of partner-perpetrated violence.
Data on physical violence were collected through personal and telephone interviews during the third trimester of pregnancy and at 6 months postpartum. Information on census tracts or neighborhoods was obtained from 1990 census data and from the Maryland Department of Economic and Employment Development. Additional details on the sampling methodology and data collection can be found in the earlier paper. 24 
Outcome Variable
The Conflict Tactics Scale is a widely used measurement tool that provides a systematic method of data collection and a meaningful classification system for differentiating events that range from mild interpersonal conflict to severe violence. We used this scale for the present study and followed the conventional classification system to differentiate those events that have a high probability of causing injury ("moderate and severe violence") from those that do not. The scale items are listed below. In both interviews, respondents were asked whether, in the previous 6 months, "any of the following things happened when you were having an argument with someone else close to you." They were then asked whether someone (1) insulted them or swore at them; (2) made them cry; (3) threatened to hit or throw something at them; (4) threw something at them; (5) pushed, grabbed, or shoved them; (6) slapped them; (7) kicked, bit, or hit them with a fist; (8) hit or tried to hit them with something; (9) beat them up; (10) threatened them with a knife or gun; or (11) used a knife or fired a gun.
Each yes response was followed up with an item that assessed the perpetrator for each occurrence. Up to three different perpetrators could be coded. A woman was considered as experiencing partnerperpetrated moderate or severe physical violence if she responded yes to any of items 4 through 11 and identified her male partner (boyfriend, husband, partner) as the perpetrator. The final sample included women who either had experienced moderate or severe episodes of partner-perpetrated physical violence or had experienced no physical or verbal violence at all. (Women who experienced negative verbal interaction only were eliminated from the previous and present analyses to maximize the contrast between the violence and no-violence groups.)
Individual-Level Independent Variables
Independent variables that were hypothesized to be either risk factors or protective factors for partner-perpetrated physical violence included social support, partner drug use, and selected demographic variables.
Three social support scales were created from individual interview items: (1) friend support (availability of emotional support from friends), (2) family support (availability of emotional support from family members), and (3) instrumental support (availability of instrumental support). Each scale could range from 1 to 4 (4 representing a high degree of support). Cronbach's alpha coefficients were .88 for the friend support scale, .89 for the family support scale, and .73 for the instrumental support scale. A fourth component of social support was the availability of two types of confidants: the woman's male partner or a close relative.
Demographic variables (age, marital status, education, employment status, income, parity, and race) were assessed at the initial interview. Because characteristics of the partner could be equally or more important than characteristics of the woman in explaining risk of interpersonal violence, the partner's drug use was also included in the analysis.
Neighborhood-Level Independent Variables
Census tract data were used to describe the neighborhoods. Baltimore City has 198 residential census tracts, and women from our study came Table 2 for comparison purposes only. The final two-level models were compared to determine whether the estimates of betas from the two methods would differ and to determine the degree of autocorrelation. If no autocorrelation was operating for our independent or dependent variables, then the beta estimates for the two methods should be virtually identical.
Parameter estimates obtained from the generalized estimation equation for binary outcomes are straightforward in their interpretation, which is equivalent to the interpretation for the beta and standard errors derived in logistic regression.
Thus, one can obtain odds ratios and confidence intervals from the equation.
Results
The demographic and risk characteristics of the women included in our analyses are presented in Table 1 cant in the generalized estimating equation model but was not significant in the logistic regression two-level model.
Discussion
Our findings indicate that, for our previous individual-level model of partnerperpetrated physical violence, the extent of confounding by contextual-level variables was selective in that only 3 of the 11 variables were affected. Having a relative as a confidant, which was statistically significant in the individual-level-only model, lost significance in the mixed model. The reason for this confounding is not readily apparent. However, it suggests that the neighborhood characteristics in our two-level model affected the relationship between confidant and risk ofpartnerperpetrated physical violence.
Also, in the two-level model, the risk of partner-perpetrated physical violence for White women was nine times the risk for African American women. In the individual-level-only model, this relationship was nonsignificant, suggesting that the absence of neighborhood-level variables results in substantial confounding. These findings must be interpreted with caution because the odds ratios were based on relatively small numbers of White women, resulting in a wide confidence interval. Furthermore, race is a complex variable capturing a wide array of social factors.29 Future studies might undertake a more careful conceptualization and measurement of factors related to race.29
The confounding effect of the neigh- Our particular example suggests that the performance of a contextual analysis, relative to that of an individual-level-only analysis, would not substantially alter implications for the design of individually targeted interventions. On the other hand, the finding that neighborhood-level variables made a substantial contribution to the risk of partner-perpetrated violence suggests that targeting individual-level factors without consideration of social conditions may minimize the effectiveness of the effort. In our data, the individuallevel findings suggest that enhancing women's social support might be an effective intervention strategy. While this factor remained important in the multilevel models, the significance of unemployment and low income suggests that such an intervention strategy could be enhanced by including efforts to increase employment opportunities.
Finally, neighborhood-level information in contextual analyses could be used to identify communities with different risks for partner-perpetrated violence. Moreover, when intervention resources are scarce, neighborhoods involving a higher risk of partner-perpetrated violence could be more heavily targeted with appropriate interventions. In our example, neighborhoods experiencing high economic deprivation (as indicated by high unemployment rates), in particular, might be targeted for interventions. Thus, contextual analyses not only are useful for improving on our explanatory models but might be used in future needs assessments for the planning and implementation of public health programs. D
